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(57) ABSTRACT

An optical pick-up actuator 1s provided. The optical pick-up
actuator includes a lens holder, a tracking coil, a focusing coil,
and a magnet. The lens holder holds an objective lens. The
tracking coil 1s wound with wire, 1s disposed at a central
portion on both sides of the lens holder, and includes a hori-
zontal width at a top thereof that 1s less than a horizontal width
at a bottom thereot. The focusing coil 1s wound with wire, 1s
disposed at a left and a right on both sides of the lens holder,
and 1includes a horizontal width at a top thereof that 1s greater
than a horizontal width at a bottom thereof. The magnet faces
the tracking coil and the focusing coil.

20 Claims, 11 Drawing Sheets
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1
OPTICAL PICK-UP ACTUATOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an optical pick-up actuator,
and more particularly, to an optical pick-up actuator capable
of recording data on an optical recording medium or repro-
ducing data recorded on an optical recording medium.

2. Description of the Related Art

An optical pick-up actuator moves a lens holder with an
objective lens, and maintains the position of the objective lens
at a fixed position with respect to an optical recording
medium. The optical pick-up actuator follows the track of an
optical recording medium to record data and reproduce data
recorded on the optical recording medium.

FIG. 1 1s a perspective view of an optical pick-up actuator
according to the related art, and FIG. 2 1s a magnetic circuit of
an optical pick-up actuator according to the related art.

Referring to FIGS. 1 and 2, the optical pick-up actuator
includes an objective lens 201 formed in a lens holder 202 1n
a central portion thereot, and a magnetic circuit formed at the
side thereol for driving the lens holder 202. The magnetic
circuit includes a focusing coil 205 and tracking co1l 206, a tilt
coil 217, a yoke 203, and multi-pole-magnetized magnets
204a, 2045, 204¢, and 2044.

As shown 1n FIGS. 1 and 2, on both the left and right sides
of the lens holder 202 are focusing coils 205 (for performing
focusing) attached in mutual opposition with respect to a
vertical boundary between polarizations of the magnets
(204a and 204¢) and (2045 and 204d), and 1n the central
portions of the left and right sides of the lens holder 202 are
tracking coils 206 (for performing tracking) attached in
mutual opposition with respect to a horizontal boundary
between polarizations of the magnets 204a and 204b.

Also, a tilt co1l 217 1s formed on the peripheral surface of
the lens holder 202 opposite to the horizontal boundary 204 of
the magnets. The tilt coi1l 217 functions as a radial tilt coil.

A magnet 204 may be a single magnet with multiple poles
or may consist of four umdirectional magnets.

Magnets 204 having multiple poles are respectively fas-
tened on an inner surface of a yoke 203 of a ferromagnetic
material to the left and right of the lens holder 202, and the
yoke 203 1s integrally formed through a joining means with a
pick-up base (not shown).

One end of a wire suspension 207 1s fixed to upper and
lower portions on the central side surface of the lens holder
202, and the other end of the wire suspension 207 1s fixed to
a main substrate through a frame 209 provided at one end of
the lens holder 202. The wire suspension 207 levitates the lens
holder 202, and also functions as an intermediary wire that
supplies a current.

Here, a damper (not shown) 1s formed 1nside the frame 209
for endowing the rigid wire suspension 207 with damping
characteristics, and the other end of the wire suspension 207
1s fixed to the main substrate (not shown) that 1s attached
outside through soldering.

Referring to FIG. 3, an explanation of the operation of an
optical pick-up actuator will be given.

When current flows 1n the focusing coil 205, the focusing
coil 205 and the magnet 204 having multiple poles mutually
act to exert a force 1n a vertical direction on the focusing coil
205. Accordingly, the lens holder 202 moves 1n a focusing
direction (vertically).

When current tlows 1n the tracking coil 206, the tracking
coil 206 and the magnet 204 having multiple poles mutually
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act to exert a force 1in a horizontal direction on the tracking
co1l 206. Accordingly, the lens holder 202 moves 1n a tracking
direction (horizontally).

As shown 1n FIG. 2, when current flows 1n the tilt coil 217
wound around the perimeter of the lens holder 202, the tilt coil
217 and the multi-pole magnets 204a and 2045 mutually act
to exert forces 1n opposite directions with respect to the left
and right sides of the tilt co1l 217.

If the lens holder 202 moving 1 conjunction with the
mounted coils 205 and 206 1s called a moving coil method, a
converse movement of the lens holder 202 with a magnet
mounted thereto 1s called a moving magnet method.

Such an optical pick-up actuator operates as a moving coil
by means of a magnetic field of permanent magnets, to move
the objective lens to a predetermined desired location on an
optical recording medium. That 1s, the lens holder 202 1s fixed
by the wire suspension 207, and must be moved 1n focusing
and tracking directions without errors occurring.

However, as shown 1in FIG. 3, when moving 1n a tracking
direction of the lens holder, the weight center (WC) and the
torce center (1C) do not match, so that the device operates 1n
a rolling mode 1n high-threshold frequencies.

That 1s, the weight center 1n a vertical direction 1s the center
of the lens holder 202, whereas the force (F) 1n a tracking
direction has a center located at the center of the tracking coil
206, so thatthere 1s a distance d between the weight center and
the force center. When the lens holder 202 moves 1n a tracking
direction, there 1s the problem of torque (Fd) created at the
force center of the tracking coil 206.

SUMMARY OF THE INVENTION

Accordingly, the present invention 1s directed to an optical
pick-up actuator that substantially obviates one or more prob-
lems due to limitations and disadvantages of the related art.

An object of the present invention 1s to provide an optical
pick-up actuator that changes the structure of a tracking coil
to allow a secure operation of the lens holder.

Another object of the present invention 1s to provide an
optical pick-up actuator that changes the structure of a focus-
ing coil according to the structure of a tracking coil to
securely operate a focusing servo.

A Turther object of the present invention 1s to provide an
optical pick-up actuator that alters the wire winding location
of a t1lt coil and the structure of the tilt coil, to simplify the
manufacturing process thereof.

Additional advantages, objects, and features of the mven-
tion will be set forth 1 part 1n the description which follows
and 1n part will become apparent to those having ordinary
skill 1n the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the mvention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ngs.

To achieve these objects and other advantages and 1n accor-
dance with the purpose of the invention, as embodied and
broadly described herein, there 1s provided an optical pick-up
actuator including: a lens holder holding an objective lens; a
tracking coil wound with wire disposed at a central portion on
both sides of the lens holder and including a horizontal width
at a top thereot that 1s less than a horizontal width at a bottom
thereof; a focusing co1l wound with wire disposed at a left and
a right on both sides of the lens holder and including a hori-
zontal width at a top thereof that 1s greater than a horizontal
width at a bottom thereof; and a magnet facing the tracking
coil and the focusing coil.
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In another aspect of the present invention, there 1s provided
an optical pick-up actuator including: a lens holder holding an
objective lens; a tracking coi1l wound with wire disposed at a
central portion on both sides of the lens holder and including
a horizontal width at a top thereot that 1s less than a horizontal
width at a bottom thereof; a focusing coil wound with wire
disposed at a left and a right on both sides of the lens holder
and including a horizontal width at a top thereofthat1s greater
than a horizontal width at a bottom thereof; a tilt coil wound
with wire together with the focusing coil; and a magnet facing,
the tracking coil, the focusing coil, and the tilt coil.

In a further aspect of the present invention, there 1s pro-
vided an optical pick-up actuator having a magnetic circuit
for moving a lens holder holding an objective lens on multiple
axes, wherein the magnetic circuit includes: a trapezoidal
tracking coil wound with wire at a central portion on both
sides of the lens holder, an 1nverse trapezoidal focusing coil
wound with wire to a left and a right of the tracking coil, and
a multi-polar magnet having a bi-polarity opposite to the
focusing coil and the tracking coal.

It 1s to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the mvention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated 1n and constitute a part of this application, 1llustrate
embodiment(s) of the invention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

FIG. 1 1s a perspective view of an optical pick-up actuator
according to the related art;

FIG. 2 1s a magnetic circuit of an optical pick-up actuator
according to the related art;

FI1G. 3 15 a plan view showing the weight center and track-
ing center ol an optical pick-up actuator according to the
related art:

FIG. 4 15 a plan view showing the occurrence of a rolling
mode 1n a tracking coil according to the related art;

FIG. 5 1s a plan view showing trapezoidal tracking coil for
reducing the rolling mode of a tracking coil 1n an optical
pick-up actuator according to the present invention;

FIG. 6 1s a perspective view of an optical pick-up actuator
having a trapezoidal tracking coil according to the present
invention;

FIGS. 7(a) and 7(b) are plan views showing magnets used
in FIG. 6;

FIG. 8 15 a perspective view of an optical pick-up actuator
according to the first embodiment of the present invention;

FI1G. 9 1s a perspective view of the magnetic circuit in FIG.
8

FIG. 10 1s a plan view showing the magnets and coils in
FIG. 9;

FIGS. 11(a) and 11(d) are perspective views showing
respective focusing coils according to the present invention.

FIG. 12 1s a perspective view of an optical pick-up actuator
according to the second embodiment of the present invention;

FI1G. 13(a) 1s a perspective view of a magnetic circuit of a
3-axis actuator according to the related art, and FIG. 13(5) 1s
a magnetic circuit according to the second embodiment of the
present invention;

FI1G. 14 1s a plan view showing a coil and magnet structure
according to the second embodiment of the present invention;
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FIG. 15 1s a perspective view showing a focusing coil and
a tilt coil according to the second embodiment of the present
invention;

FIG. 16 1s a perspective view showing alternative forms of
a focusing coil and a tilt co1l according to the second embodi-
ment of the present invention;

FIG. 17 1s a perspective view of an optical pick-up actuator
according to the third embodiment of the present invention;
and

FIG. 18 1s a perspective view showing a magnetic circuit
according to the third embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Retference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated 1n the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

Referring to FIG. 5, 1n order to neutralize torque that results
from a dislocated force center of the tracking coil 206 and a
dislocated weight center of the lens holder, a trapezoidal
tracking coil 306 may be employed. That 1s, a trapezoidal
shape 1s given to the tracking coil 306 to generate force 1n a
vertical direction 1n addition to the force 1n a tracking direc-
tion, so that a torque Fd' 1n a negative direction 1s generated to
neutralize the torque.

Specifically, torque (dxFxcos 0) that 1s generated from
dislocation of a force center and weight center and torque
(W/2xFxsin O0=dxF cos 0) of a negative direction that 1s
generated from a trapezoid denote the same value. Accord-
ingly, an incline angle 0 1s given to the tracking coil 306 to
form a trapezoidal shape.

An optical pick-up actuator with this trapezoidal tracking
coil 306 formed thereon 1s shown in FIG. 6.

Reterring to FIG. 6, a trapezoidal tracking coil 306 that 1s
wound with wire 1s respectively disposed on the central por-
tions of both sides of the lens holder 302, with a focusing coil
305 on both sides of the tracking coil 306, and a tilting coil
317 wound with wire around the perimeter of the lens holder
302. Here, the talt coi1l 317 performs a radial tilt function.

In order to give the tracking coil 306 an incline angle, the
upper width of the tracking coil 306 can be reduced, or the
lower width can be increased. When the upper width 1s
reduced, the tracking coil 306 may be of a size that 1s 1nad-
equate for generating a required force. When considering a
neutral-zone that can only be increased due to the manufac-
turing characteristics of a 4-pole magnet shown in FIGS. 7(a)
and 7(b), a tracking coil 306 of a predetermined size must be
used.

Here, FIG. 7(a) shows an 1deal magnetic pattern, and FI1G.
7(b) shows an actual magnetic pattern of FIG. 6 with the
occurrence of neutral zones.

To solve the above problem, the lower width of a trapezoi-
dal tracking coil 306 is increased to increase the overall size
of the tracking coil 306.

However, in order to increase the size of the tracking coil
306, the size of the focusing coil 3035 must be reduced, or the
position of the focusing coil 305 must be moved further
outward within the limited space available, so that problems
arise with operation 1n a focusing direction.

The following 1s a detailed description of the present inven-
tion with reference to preferred embodiments thereof.

FIRST EMBODIMENT

FIG. 8 1s a perspective view of an optical pick-up actuator
according to the first embodiment of the present invention.



US 7,555,761 B2

S

Referring to FIG. 8, an optical pick-up actuator according
to the first embodiment of the present mnvention includes a
lens holder 102 with an objective lens 101 formed thereon, an
inverse trapezoidal focusing coil 105 wound with wire dis-
posed on the left and right on both sides of the lens holder 102,

and a tracking coil 106 disposed 1n central portions on both
sides of the lens holder. Each of the coils 105, 106, and 107 1s
disposed opposite to a multi-polarized magnet.

Here, the focusing coil 105 1s wire-wrapped around a coil
support 108 in an asymmetrical mverse trapezoid, and the
tracking coil 106 1s wire-wrapped 1n a symmetrical trapezoi-
dal shape.

Specifically, the horizontal width of the focusing coil 105
at the top 1s greater than at the bottom. The horizontal width
of the tracking coil 106 at the top 1s less than at the bottom.

A description of the optical pick-up actuator according to
the first embodiment of the present invention will now be
given with reference to the diagrams.

Referring to FIG. 8, the central portions on both sides of the
lens holder 102 have a mounted trapezoidal tracking coil 106
thereon, and to the left and right of the tracking coils 106
mounted on both sides of the lens holder 102 are inverse
trapezoidal focusing coils 105.

Here, a trapezoidal shape denotes that the horizontal width
at the top of' a coil 1s less than that at the bottom of the coil, and
an mverse trapezoidal shape denotes that the horizontal width
at the top of a coil 1s greater than that at the bottom of the coil.

The focusing coil 105 1s wound with wire 1n an asymmetri-
cal, mverse trapezoidal shape, where the coil’s lower hori-
zontal width W1 1s less than 1ts upper horizontal width W2, as

shown 1n FIG. 10.

Furthermore, by angling the mner side portion of the
wound wire of the focusing coil 105 at the same angle as the
wound wire at the sides of the tracking coi1l 106, the proximal
wound wire portions of the coils are diagonally disposed.

As shown 1n FIGS. 9 and 10, the tracking coil 106 faces a
boundary of horizontal polarities 104a and 104¢ of a magnet
104, and the focusing coils 105 face boundaries of vertical
polarities (104a and 104¢) and (1045 and 1044d) of the magnet
104. Here, the magnet 104 may be 4 unidirectional magnets,
two bipolar magnets, or one quadri-polar magnet.

The upper width W2 of the focusing coil 105 may be
expanded due to the trapezoidal tracking coil 106.

Also, the focusing coil 105 may be formed with either 1ts
iner upper portion of wound wire adjacent to the tracking
coil 106 with an additional bend over a quadrilateral shape or
simply 1n an 1nverse trapezoidal shape, 1n order for the wound
wire portion of the adjacent coil to be angled. That 1s, one side
of wound wire of the focusing coil 105 shown 1n FIG. 11qa
may be angled at a predetermined angle 01 with respect to a
vertical line, or the upper portion d1 of one side of wound wire
of the focusing coil 105 shown 1n FIG. 115 may be vertical
while the portion d2 therebelow may be angled. Here, the
inverse trapezoidal structure shown 1n FIG. 11a has advanta-
geous characteristics when considering damage caused by
resistance, and the variation thereof shown in FIG. 115 1s
advantageous from a working perspective.

Because the above focusing coil 105 1s wound with wire in
an inverse trapezoidal shape and the tracking coil 106 1is
wound with wire 1n a trapezoidal shape, the location of the
focusing coil 105 need not be dislodged outward. Further-
more, the sum of the lower and upper horizontal widths (w1+
w2) 1s not reduced compared to the related art.

That 1s, due to the trapezoidal tracking coil 106, the upper
horizontal width w2 of the focusing coil can be increased in
the comparatively wide space created.
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Conversely, the lower horizontal width w1 of the focusing
coil 105, disposed 1n the space reduced by the tracking coil
106 angled to be wider at 1ts base, 1s reduced to form an
inverse trapezoid. In a thus-formed focusing coil 105, there 1s
no reduction in focusing sensitivity.

Also, the tilt co1l 1s wound around the perimeter of the lens
holder 101, such that the lens holder 101 may be moved on
three axes.

The lens holder 101 has at least two or three pairs of wire
suspensions 109 installed, which support the lens holder 101
and also act as paths for supplying current to each coil accord-
ing to the design of the device.

SECOND EMBODIMENT

FIGS. 12 through 16 are diagrams showing an optical
pick-up actuator according to the second embodiment of the

present 1nvention.

FIG. 12 1s a perspective view of an optical pick-up actuator
according to the second embodiment of the present invention.

Referring to FIG. 12, an optical pick-up actuator includes a
tracking coil 136 wound with wire at a central portion on both
sides of a lens holder 101, a focusing coil 135 wound with
wire on the left and right on both sides of the lens holder 101,
and a tilt co1l 137 wound with wire around the perimeter of the

focusing coil 135. Each coil 135, 136, and 137 faces a multi-
polar magnet.

Here, the focusing coil 135 i1s 1nstalled on the outside in an
iverse trapezoidal shape, and the tilt coil 137 1s also an
inverse trapezoid that 1s installed to overlap at an inside of the
focusing coil 135. In another example, the focusing coil 135
and the tilt coil 137 are 1inverse trapezoids, and the former 1s
installed at an 1nside to overlap the latter.

A description of the second embodiment of the present
invention will now be given.

First, with retference to FIGS. 12 and 13, a tracking co1l 136
1s wound with wire at each side of the lens holder 101, and a
focusing co1l 135 and atilt co1l 137 are wound with wire at the
left and right on each side of the lens holder 101. That is, the
inverse trapezoidal focusing coil 135 and the 1nverse trapezoi-
dal tilt coil 107 are sequentially overlapped and wound with
wire.

Here, the present invention alters a magnetic circuit from
that of the structure of coils 305, 306, and 317 1n FIG. 13(a)
to the structure of coils 135, 136, and 137 1n FIG. 13()).

Specifically, the tilt coils 137 are respectively wound with
wire 1n the mner surface of the focusing coils 133, and the
focusing coils 135 and the tilt coils 137 at the left and right on
both sides of the lens holder 101 are sequentially overlapped
and wound with wire. Here, the t1lt co1l 137 1s first wound with
wire, and then the focusing coil 135 1s wound with wire and
formed around the outer perimeter of the tilt coil 137. Thus,
the tilt co1l 137 and the focusing coil 135 are all inverse
trapezoids wound with wire.

Referring to FI1G. 14, the magnet 134 1s composed of multi-
polar magnets 134a, 1345, 134¢, and 1344, with a current of
a predetermined direction and size applied to each coil 135,
136, and 137. Each coil (that 1s, the focusing coil 135, the
tracking coil 136, the t1lt coi1l 137) interacts with the magnets
1344a,1345,134¢c, and 1344, so that the lens holder 101 moves
on three axes, 1n focusing, tracking, and radial tilting direc-
tions.

Here, the portions of the mnverse trapezoidal focusing and
tilting coils 135 and 137 proximal to the tracking coils 136 are
angled at a predetermined angle 01 or are altered in shape as
shown 1n FI1G. 16 so that the upper portions d1 and d11 of the
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wire windings are vertical and the portions therebelow d2 and
d12 are angled to adopt a diagonal line, 1n order to form an
iverse trapezoid.

THIRD EMBODIMENT

FIGS. 17 and 18 are examples of the third embodiment
according to the present mnvention, which will be described
below.

FI1G. 17 1s a perspective view ol an optical pick-up actuator
for moving on 3 axes, according to the third embodiment of
the present invention.

Referring to FIG. 17, a tracking coil 146 1s wound with
wire at the central portion on both sides of the lens holder 101,
and a focusing coil 145 and a tilt coi1l 147 (that 1s wound with
wire within the mner surface of the focusing coil 145) are
disposed to the left and right on both sides of the lens holder
101. Each coil 145, 146, and 147 faces a multi-polarized
magnet 144.

Here, the focusing coil 145 1s an inverse trapezoid installed
on an outer surface of the actuator, and the tilt coil 147 1s an
inverse trapezoid installed to the nside of the focusing coil
145, so that the two coils 145 and 147 are a double wound
wire formed front-to-back. In an altered example, the tilt coil
147 1s an 1nverse trapezoid 1nstalled on an outer surface of the
actuator, and the focusing coil 145 1s an inverse trapezoid
installed to the mnside of the tilt coil 147.

A description of the third embodiment according to the
present invention will now be given.

Referring to FIGS. 17 and 18, a tracking coil 146 1s wound
with wire at a central portion on each side of alens holder 102,
and 1nverse trapezoidal focusing coils 145 and tilt coils 147
are wound with wire at left and right portions on both sides of
the lens holder 102. The 1nverse trapezoidal focusing coil 145
and the inverse trapezoidal tilt coi1l 147 are formed front-to-
back 1n a double wire-wound structure.

Each inverse trapezoidal tilt coil 147 1s wound with wire to
the 1nside of a respective focusing coil 145, and the focusing,
coils 145 and the t1lt coils 147 are respectively coupled as a
double wound wire at the left and right on both sides of the
lens holder 102. Here, the t1lt coil 147 and the focusing coil
145 may be wound with wire simultaneously or formed by
separately windings of wire.

Referring to FIG. 18, the magnet 144 1s formed of magnets
144a, 1445, 144¢, and 1444 having multi-polarizations and
attached to the front of a yoke 103.

A current of a predetermined direction and size 1s applied
to each coil 145, 146, and 147, and the interaction between
cach coil (the focusing coil 145, the tracking coi1l 146, and the
t1lt co1l 147) and the magnet 144 allows movement of the lens
holder 102 on three axes in focusing, tracking, and radial tlt
directions.

Here, the mner portions of wound wire of the inverse
trapezoidal focusing coil 145 and tilt coil 147, that 1s, the
portion proximal to the tracking coi1l 146, may be formed 1n an
inverse trapezoidal shape or the deviation thereof described
above.

As describe above, 1n a drive system for reproducing and
recording a high density disk, to eliminate phase disturbance
caused by a rolling mode of the actuator, when altering the
shape of a tracking coil, the optical pick-up actuator accord-
ing to the present invention may install a focusing coil corre-
sponding to the tracking coil, 1n order to prevent a reduction
in focusing sensitivity and alignment, while being unattected
by structural restrictions.

Additionally, by being wound with wire simultaneously
with the focusing coil, the tilt coil does not require a separate
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structure for winding wire, and the process of winding wire
on the tilt coil can be simplified.

Furthermore, 1n an actuator moving on 2 or 3 axes, the
functional length of the focusing coil 1s maximized to not only
increase focusing sensitivity, but also alignment.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention. Thus, it 1s intended that the present invention cov-
ers the modifications and variations of this invention provided
they come within the scope of the appended claims and their
equivalents.

What 1s claimed 1s:

1. An optical pick-up actuator comprising:

a lens holder holding an objective lens;

a tracking coil wound with wire disposed at a central por-
tion on both sides of the lens holder and including an
upper width of the tracking coil at a side where the
objective lens 1s located, the upper width of the tracking,
coil being less than a lower width of the tracking coail;

a focusing coil wound with wire disposed at a leit and a
right on both sides of the lens holder and including an
upper width of the focusing coil at a side where the
objective lens 1s located, the upper width of the focusing,
co1l being greater than a lower width of the focusing coil;
and

a magnet facing the tracking coil and the focusing coil,

wherein the upper width and the lower width of the track-
ing coil are arranged opposite from each other, and

wherein the upper width and the lower width of the focus-
ing coil are arranged opposite from each other.

2. The optical pick-up actuator according to claim 1,
wherein the focusing coil further includes a coil portion con-
necting horizontal upper and lower coil portions thereof, the
coil portion being oflfset at an angle from a perpendicular
direction.

3. The optical pick-up actuator according to claim 1,
wherein sides of the focusing coil and the tracking coil that
are mutually proximal are oflset at a same angle from a
perpendicular direction.

4. An optical pick-up actuator comprising;:

a lens holder holding an objective lens;

a tracking coil wound with wire disposed at a central por-
tion on both sides of the lens holder and including an
upper width of the tracking coil at a side where the
objective lens located, the upper width of the tracking
coil being less than a lower width of the tracking coil;

a Tfocusing coil wound with wire disposed at a left and a
right on both sides of the lens holder and including an
upper width of the focusing coil at a side where the
objective lens located, the upper width of the focusing
coil being greater than a lower width of the focusing coil;

a tilt co1l wound with wire together with the focusing coil;
and

a magnet facing the tracking coil, the focusing coil, and the
t1lt coil,

wherein the upper width and the lower width of the track-
ing coil are arranged opposite from each other, and

wherein the upper width and the lower width of the focus-
ing coil are arranged opposite from each other.

5. The optical pick-up actuator according to claim 4,
wherein the tilt coil includes a horizontal width at a top
thereof that 1s greater than a horizontal width at a bottom
thereof.

6. The optical pick-up actuator according to claim 4,
wherein the tilt coil 1s wound with wire 1n an inner perimeter
of the focusing coil.
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7. The optical pick-up actuator according to claim 4,
wherein the tilt coil 1s wound with wire around an outer
perimeter of the focusing coil.

8. The optical pick-up actuator according to claim 4,
wherein the tilt coil 1s wound with wire between the focusing,
coil and the side of the lens holder.

9. The optical pick-up actuator according to claim 4,
wherein the focusing coil 1s wound with wire between the talt
coil and the side of the lens holder.

10. The optical pick-up actuator according to claim 4,
wherein the focusing coil and the tilt coil include a side
proximal to the tracking coil that 1s offset by a predetermined
angle from a vertical axis thereof.

11. The optical pick-up actuator according to claim 4,
wherein the focusing coil and the tilt coil include a side
proximal to the tracking coil having a bent predetermined
portion.

12. An optical pick-up actuator having a magnetic circuit
for moving a lens holder holding an objective lens on multiple
axes, wherein the magnetic circuit comprises:

a tracking coil wound with wire at a central portion on both
sides of the lens holder and including an upper width of
the tracking coil at a side where the objective lens 1s

located, the upper width of the tracking coil being less
than a lower width of the tracking coil;

a focusing coil wound with wire to a left and a right of the

tracking coil and including an upper width of the focus-
ing coil at a side where the objective lens 1s located, the

upper width of the focusing coil being greater than a
lower width of the focusing coil; and

a multi-polar magnet having a bi-polarity opposite to the
focusing coil and the tracking coil,
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wherein the upper width and the lower width of the track-
ing coil are arranged opposite from each other, and

wherein the upper width and the lower width of the focus-
ing coil are arranged opposite from each other.

13. The optical pick-up actuator according to claim 12,
wherein the focusing coil further includes a tilt coil wound
with wire together with and at a side of the focusing coil.

14. The optical pick-up actuator according to claim 13,
wherein the tilt coil includes a horizontal width at a top
thereol that 1s greater than a horizontal width at a bottom
thereof.

15. The optical pick-up actuator according to claim 13,
wherein the tilt coil 1s wound with wire in an inner perimeter
ol the focusing coil.

16. The optical pick-up actuator according to claim 13,
wherein the tilt coil 1s wound with wire around an outer
perimeter of the focusing coil.

17. The optical pick-up actuator according to claim 13,
wherein the tilt coil 1s wound with wire between the focusing
coil and the side of the lens holder.

18. The optical pick-up actuator according to claim 13,
wherein the focusing coil 1s wound with wire between the talt
coil and the side of the lens holder.

19. The optical pick-up actuator according to claim 13,
wherein the focusing coil and the tilt coil include a side
proximal to the tracking coil that 1s offset by a predetermined
angle from a vertical axis thereof.

20. The optical pick-up actuator according to claim 13,
wherein the focusing coil and the tilt coil include a side
proximal to the tracking coil having a bent predetermined
portion.




	Front Page
	Drawings
	Specification
	Claims

